Lipopolysaccharide-induced monocyte chemotactic protein-1 is enhanced by suppression of nitric oxide production, which depends on poor CD14 expression on the surface of skeletal muscle.
It is known that lipopolysaccharide (LPS)-induced monocyte chemotactic protein (MCP)-1 secretion from tissues recruits monocytes from the circulation, but the mechanism of the LPS-induced MCP-1 production in skeletal muscle is largely unexplained. To clarify the effect of LPS on MCP-1 production in skeletal muscle cells, C2C12 cells from a mouse skeletal muscle cell line, and RAW 264.7 cells from a mouse macrophage cell line, were used to assess production of LPS-induced MCP-1, nitric oxide (NO) and interferon (IFN)-beta. In addition, we evaluated inducible NO synthases (iNOS) mRNA expression using RT-PCR, and cell surface expression of CD14 and toll-like receptor (TLR) 4 using flow cytometry. In C2C12 cells, LPS stimulation increased MCP-1 production (p < 0.01), but combined treatment with LPS and NO inducer, diethylammonium (Z)-1-(N,N-diethylamino) diazen-1-ium-1,2-diolate (NONOate), significantly inhibited its production (p < 0.01). LPS stimulation neither induced production of NO nor of IFN-beta, which is an NO inducer. Recombinant IFN-beta stimulation, on the other hand, enhanced LPS-induced NO production (p < 0.01). Interestingly, we found that surface expression of CD14, which regulates IFN-beta production, in C2C12 cells was much lower than that in RAW 264.7 cells, although TLR4 expression on C2C12 cells was similar to that on RAW 264.7 cells. These data suggest that the reduced NO production in response to LPS may depend on low expression of CD14 on the cell surface of skeletal muscle, and that it may enhance LPS-induced MCP-1 production. Together, these functions of skeletal muscle could decrease the risk of bacterial infection by recruitment of monocytes.